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REMARKS 



Claims 1-5, 8-13 and 18-31, as amended, remain herein. Claims 1, 2, 9, 13, 18, 20, 23, 
27 and 28 have been amended. New claims 29-31 have been added. Support for the 
amendments and the new claims may be found throughout the specification (see, e.g., original 
claims; Examples 1 and 2; page 13, line 14 to page 14, line 8; and page 47 of applicants' 
specification). As discussed on page 47 of applicants' specification, "imidazopyridine" is used 
in the specification to refer to the following structure: 



The structure above is also known, more specifically, as imidazo[l,2-a]pyridine (see 
enclosed article). 

Applicants thank Examiner Crouse for the interview conducted October 20, 2010. 
During the interview, applicants' attorneys argued the patentability of applicants' claims over the 
cited references. The arguments made during the interview are included in the remarks below 
herein. 

1 . Applicants complied with PCT Rule 17.1(a) or (b) and submitted a certified copy 
of priority application JP 2002-296024 to the International Bureau (see enclosed a copy of the 
priority document which is available on WIPO's website). This paragraph 12 a) of the Office 
Action Summary, and paragraph 5 of the Detailed Action should be corrected and withdrawn, 
respectively. 
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2. Claim 20 has been amended to moot the objection thereto. 



3. Claims 1-5, 8-13 and 18-25 were rejected under 35 U.S.C. § 1 12, first paragraph. 
The Office Action alleges that the specification does not provide enablement for the full scope of 
the claims. Claims 1 and 2 have been amended to moot the rejection as to those claims. 

MPEP § 2164.08 explains that "the specification must teach those skilled in the art how to 

make and use the full scope of the claimed invention without 'undue experimentation'" (citing In 

re Wright , 999 F.2d 1557, 1561 (Fed. Cir. 1993)). However, MPEP § 2164.08 also states that: not 

everything necessary to practice the invention need be disclosed; what is well-known is best 

omitted (citing In re Buchner , 929 F.2d 660, 661 (Fed. Cir. 1991)); and all that is necessary is that 

one skilled in the art be able to practice the claimed invention, given the level of knowledge and 

skill in the art. MPEP § 2164.08 further states that: 

To provide effective incentives, claims must adequately protect inventors. To demand that 
the first to disclose shall limit his claims to what he has found will work or to materials 
which meet the guidelines specified for "preferred" materials in a process such as the one 
herein involved would not serve the constitutional purpose of promoting progress in the 
useful arts. 

In this case, applicants' invented an organic electroluminescence device comprising a 

light emitting layer comprising a phosphorescent light emitting material and achieving great 

efficiency of light emission at relatively lower driving voltage, without using a hole blocking 

layer . Applicants' specification explains that: 

As the result of intensive researches and studies to achieve the above object by the 
present inventors, the first aspect of the present invention provides an organic EL device, 
which comprises an light emitting layer consisting of at least phosphorescent light 
emitting material and a host material, a cathode, and an electron injecting layer adhered 
to the light emitting layer and at the same time sandwiched between the light emitting 
layer and the cathode, without employing any hole blocking layer . Further, the first 
aspect of the invention made the energy gap of electron transporting material in electron 
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injecting layer smaller than that of the host material in the light emitting layer. According 
to the conventional comprehension by the persons skilled in the art, the above settlement 
will let the electron injecting layer deactivates the excitation state generated in the light 
emitting layer and only the EL devices with extremely low efficiency will be provided. In 
the present invention, however, enabling the light emitting layer electron transporting, an 
electron-hole recombination zone will separate from the interface between the electron 
injecting layer and the light emitting layer resulting in avoidance of deactivation . Besides, 
an EL device with high efficiency without the use of the hole blocking layer in the 
conventional organic EL device is provided by making the ionization potential of the host 
material 5.9 eV or lower in order to enable holes easily inject into the host material in the 
light emitting layer. Further, the driving voltage can be decreased because the holes are 
injected into the host material in the light emitting layer thereby allowing the 
transportation, and an organic EL device with long lifetime can be obtained because any 
hole blocking layer that easily deteriorates is not employed. Furthermore, the organic EL 
device is easily producible because its constitution became simple. Moreover, it was 
ensured that the energy gap of electron transporting material in electron injecting layer 
smaller than that of the host material in the light emitting layer has also an effect of 
promoting injection of electrons from cathode as well as decreasing the driving voltage. 

Applicants' specification at page 5, line 16 to page 6, line 21 ( emphasis added here). 

A person of ordinary skill in the art can practice the claimed invention without undue 

experimentation and would know, given the level of knowledge and skill in this art, how to select 

the various elements of the organic electroluminescence device based on the claimed structural 

limitations (e.g., a host material having an ionization potential of 5.9 eV or smaller, an electron 

injecting layer material having an energy gap smaller than that of the host material, an electron 

injecting layer material having a triplet energy smaller than that of the host material, and/or the 

host material being an electron transporting material having an electron mobility of 10" 5 cm 2 /V.s 

or greater). Applicants respectfully request reconsideration and withdrawal of this rejection. 



4. Claims 1-5, 8-10, 18-24 and 28 were rejected under 35 U.S.C. § 103(a) over 
Shirasaki et al. U.S. Patent 5,834,894 in view of Okada et al. U.S. Patent Application Publication 
2002/0055014 and Ise et al. US Patent Application Publication 2002/0028329, as evidenced by 
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Matsushima et al., Current Applied Physics 2005, 5, 305-308; Bernede et al., SCELL-2004 
International Conference on Physics, Chemistry and Engineering of Solar Cells, Badajoz, Spain 
(2005), 87, 261-270; Wu et al., Advanced Materials (2008), 20, 2359-2364; Tang et al. U.S. 
Patent 4,729,292; and Thorns U.S. Patent Application Publication 2004/0247933. 

Applicants' independent claims 1 and 29 recite, in relevant part: an organic 
electroluminescence device comprising: a cathode; an anode; at least one light emitting layer 
comprising a phosphorescent light emitting material and a host material, which light emitting 
layer is sandwiched between the cathode and the anode; and an electron injecting layer which is 
adhered directly to the light emitting layer; wherein: an ionization potential of the host material 
is 5.9 eV or smaller; an energy gap of the electron injecting layer material is smaller than that of 
the host material; the host material is an electron transporting material having an electron 
mobility of 10" cm /V.s or greater and Fincludesl a ring group having nitrogen atom selected 
from the group consisting of pyridine, quinoline, pyrazine, pyrimidine, quinoxaline, imidazole, 
imidazorK2-a1pyridine, and pyridazine . 

Applicants' independent claims 2 and 30 recite, in relevant part: an organic 
electroluminescence device comprising: a cathode; an anode; at least one light emitting layer 
comprising a phosphorescent light emitting material and a host material, which light emitting 
layer is sandwiched between the cathode and the anode; and an electron injecting layer which is 
adhered directly to the light emitting layer; wherein: an ionization potential of the host material 
is 5.9 eV or smaller; an energy gap of the electron injecting layer material is smaller than that of 
the host material; a triplet energy of the electron injecting layer material is smaller than that of 
the host material; the host material is an electron transporting material having an electron 
mobility of 10" 5 cm 2 /V.s or greater and [includes! a ring group having nitrogen atom selected 
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from the group consisting of pyridine, quinoline, pyrazine, pyrimidine, quinoxaline, imidazole, 
imidazorh2-alpyridine, and pyridazine . 

Neither Shirasaki nor Okada discloses applicants' claimed organic electroluminescence 
device. Shirasaki and Okada say nothing about applicants' claimed host material which includes 
a ring group having nitrogen atom selected from the group consisting of pyridine, quinoline, 
pyrazine, pyrimidine, quinoxaline, imidazole, imidazo[l,2-a]pyridine, and pyridazine. 

Shirasaki discloses PVCz as the host material. Okada discloses various compounds but 
says nothing about host materials having an ionization potential of 5.9 eV or less or about the 
claimed energy gap or triplet energy relationship with the electron injecting layer material. In 
fact, some of Okada's compounds appear to have an ionization potential greater than 5.9 eV. 
Compare Okada compound 246 (used in Okada's device 110 (see Okada at Table 1, page 85)) 
with applicants' Comparative Example 6 (TPBI) which has an ionization potential of 6.7 eV 
(Table 1 at page 88 of applicants' specification). As demonstrated in applicants' specification, a 
host material having an ionization potential higher than 5.9 eV yields inferior luminance and 
current efficiency even at higher voltage (compare applicants' Example 5 and Comparative 
Example 6 in Table 1 at page 88 of applicants' specification). Okada also discloses CBP as a 
host material, but CBP is outside the scope of applicants' claims and does not, unlike applicants' 
claimed host material, include a ring group having nitrogen atom selected from the group 
consisting of pyridine, quinoline, pyrazine, pyrimidine, quinoxaline, imidazole, imidazo[l,2- 
a]pyridine, and pyridazine. 

The Office Action erroneously alleges that the ionization potential of the host material 
and the claimed energy gap or triplet energy relationship with the electron injecting layer 
material are inherently present. However, inherency may not be relied upon to establish prima 
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facie obviousness in this case. The fact that a certain result or characteristic may occur or be 
present in a non-anticipating prior art reference is not sufficient to establish the inherency of that 
result or characteristic in some combination of that reference with additional prior art to attempt 
to obviate a claimed invention. See MPEP § 2112 (citing In re Riickaeit 9 F.3d 1531, 1534 
(Fed. Cir. 1993) (reversed rejection because inherency was based on what would result due to 
optimization of conditions, not what was necessarily present in the prior art); In re Oelrich , 666 
F.2d 578, 581-82 (CCPA 1981) ("To establish inherency, the extrinsic evidence must make clear 
that the missing descriptive matter is necessarily present in the thing described in the reference, 
and that it would be so recognized by persons of ordinary skill. Inherency, however, may not be 
established by probabilities or possibilities. The mere fact that a certain thing may result from a 
given set of circumstances is not sufficient.")). 

Furthermore, Shirasaki uses a fluorescent not a phosphorescent dopant. A person of 
ordinary skill in this art would know that fluorescent and phosphorescent dopants are not directly 
substitutable. For instance, Shirasaki discloses the use of PVCz as a host with a fluorescent 
dopant. PVK is also exemplified in Okada's device 301 with a phosphorescent dopant but yields 
poor external quantum efficiency (see Okada at Table 3). This demonstrates that the use of a 
phosphorescent dopant instead of a fluorescent dopant does not necessarily yield superior 
properties. The Office Action alleges that Ise also discloses improved efficiency with 
phosphorescent dopants. Ise, however, nowhere states that fluorescent and phosphorescent 
dopants are substitutable and nowhere teaches or suggests applicants' claimed organic 
electroluminescence device which eliminates the need to use a hole blocking layer with 
phosphorescent dopants. 

As explained in applicants' specification, a hole blocking layer was typically used in 



- 15- 



Serial No.: 10/529,238 
Docket No.: 28955.4023 



phosphorescent devices to prevent the quench of triplet excited states and to achieve sufficient 
device efficiency: 

However, it was found that the conventional constructions for electron injection have 
problems. Namely, because the hole blocking layer has large energy gap, and because it 
works with great resistance as an energy barrier for charge injection transport from the 
other layer, the driving voltage elevated . Further, although many compounds used for the 
hole blocking layer held favorable hole barrier capability, they tended to deteriorate , and 
failed to provide an organic EL device with long lifetime. 

As the result of intensive researches and studies to achieve the above object by the 
present inventors, the first aspect of the present invention provides an organic EL device, 
which comprises an light emitting layer consisting of at least phosphorescent light 
emitting material and a host material, a cathode, and an electron injecting layer adhered 
to the light emitting layer and at the same time sandwiched between the light emitting 
layer and the cathode, without employing any hole blocking layer . Further, the first 
aspect of the invention made the energy gap of electron transporting material in electron 
injecting layer smaller than that of the host material in the light emitting layer. According 
to the conventional comprehension by the persons skilled in the art, the above settlement 
will let the electron injecting layer deactivates the excitation state generated in the light 
emitting layer and only the EL devices with extremely low efficiency will be provided. In 
the present invention, however, enabling the light emitting layer electron transporting, an 
electron-hole recombination zone will separate from the interface between the electron 
injecting layer and the light emitting layer resulting in avoidance of deactivation . Besides, 
an EL device with high efficiency without the use of the hole blocking layer in the 
conventional organic EL device is provided by making the ionization potential of the host 
material 5.9 eV or lower in order to enable holes easily inject into the host material in the 
light emitting layer. Further, the driving voltage can be decreased because the holes are 
injected into the host material in the light emitting layer thereby allowing the 
transportation, and an organic EL device with long lifetime can be obtained because any 
hole blocking layer that easily deteriorates is not employed. Furthermore, the organic EL 
device is easily producible because its constitution became simple. Moreover, it was 
ensured that the energy gap of electron transporting material in electron injecting layer 
smaller than that of the host material in the light emitting layer has also an effect of 
promoting injection of electrons from cathode as well as decreasing the driving voltage. 

Applicants' specification at page 4, lines 8-14 and page 5, line 16 to page 6, line 21 (emphasis 

added here). See also Okada Example 1 at paragraph [0236] (showing the use of a hole blocking 

layer comprising bathocuproine); Baldo et al. US Patent 6,097,147 at column 2, lines 1-26 and 

column 3, lines 22-60 (discussing the issues with phosphorescent devices and the use of a hole 
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blocking layer); and Thompson et al. US Patent 7,078,1 13 at column 2, line 55 to column 3, line 
6 (discussing the need for a blocking layer to maximize the efficiency of electro-phosphorescent 
devices). Applicants' claimed invention, on the other hand eliminates the need to use a hole 
blocking layer. 

Neither Shirasaki nor Okada requires that the host material have an ionization potential of 
5.9 eV or less, an electron mobility of 10" cm /V.s or greater, and a specific energy gap or triplet 
energy relationship with the electron injecting layer material. Evidence of long felt but unsolved 
needs and failure of others (see MPEP § 2145, citing Graham v. John Deere Co. , 383 U.S. 1, 17 
(1966)), and evidence that the claimed invention yields unexpectedly improved properties or 
properties not present in the prior art (see MPEP § 2145, citing In re Dillon , 919 F.2d 688, 692- 
93 (Fed. Cir. 1990)), rebut alleged obviousness. Applicants' claimed invention solves a long felt 
problem by eliminating the need for a hole blocking layer and yields unexpected results by 
achieving great efficiency of light emission without the use of a hole blocking layer (compare 
applicants' Example 5 and Comparative Example 6 at Table 1, page 88 of applicants' 
specification (showing that Comparative Example 6 required higher voltage to achieve about the 
same efficiency of light emission)). 

Thus, applicants' claims are not obvious over Shirasaki in view of Okada and Ise. 
Furthermore, Shirasaki, Okada, and Ise disclose nothing that would have suggested applicants' 
claimed invention to one of ordinary skill in the art. There is no disclosure or teaching in any of 
Shirasaki, Okada, or anything else in this record, that would have suggested the desirability of 
modifying or combining any portions thereof effectively to anticipate or suggest applicants' 
presently claimed invention. Applicants respectfully request reconsideration and withdrawal of 
this rejection. 
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5. Claims 11-13 and 25-27 were rejected under 35 U.S.C. § 103(a) over Shirasaki in 
view of Okada and Ise, as evidenced by Matsushima, Bernede, Wu, Tang, and Thorns, and in 
further view of Okada et al. U.S. Patent 6,656,612. Claims 1 1-13 depend from claim 1, and 
claims 25-27 depend from claim 2. 

As discussed above, Shirasaki, Okada, and Ise do not disclose all elements of applicants' 
claims 1 and 2. Okada '612 does not teach or suggest what is missing from Shirasaki, Okada, 
and Ise. 

Thus, applicants' claims are not obvious over Shirasaki, Okada, Ise, and Okada '612. 
Furthermore, Shirasaki, Okada, Ise, and Okada '612 disclose nothing that would have suggested 
applicants' claimed invention to one of ordinary skill in the art. There is no disclosure or 
teaching in any of Shirasaki, Okada, Ise, Okada '612, or anything else in this record, that would 
have suggested the desirability of modifying or combining any portions thereof effectively to 
anticipate or suggest applicants' presently claimed invention. Applicants respectfully request 
reconsideration and withdrawal of this rejection. 

6. Claims 2, 19-24 and 28 were rejected under 35 U.S.C. § 103(a) over Fujino et al 
JP 2000-169448 in view of Okada and Ise as evidenced by Tanaka et al., Japan Journal of 
Applied Physics 2003, 42, 2737-2740; Tang; and Thorns. 

Fujino does not disclose applicants' claimed organic electroluminescence device. The 
Office Action admits that Fujino does not teach a phosphorescent dopant in the light emitting 
layer, and states that Okada teaches phosphorescent dopants. As explained above, a person of 
ordinary skill in this art would not directly substitute a fluorescent with a phosphorescent dopant. 



- 18- 



Serial No.: 10/529,238 
Docket No.: 28955.4023 

As explained above, a hole blocking layer is typically used in phosphorescent devices to 
prevent the quenching of triplet excited states and to achieve sufficient device efficiency 
(applicants' specification at page 3, line 11 to page 4, line 14). Applicants' organic 
electroluminescence device eliminates the need for a hole blocking layer and achieves superior 
efficiency of light emission under lower voltage. 

Furthermore, none of Fujino, Okada, and Ise requires that the host material have an 
ionization potential of 5.9 eV or less, an electron mobility of 10" 5 cm 2 /V.s or greater, and a 
specific energy gap or triplet energy relationship with the electron injecting layer material. As 
discussed above, these claim limitations are not obvious but achieve great efficiency of light 
emission without the use of a hole blocking layer. 

Thus, applicants' claims are not obvious over Fujino in view of Okada and Ise. 
Furthermore, Fujino, Okada, and Ise disclose nothing that would have suggested applicants' 
claimed invention to one of ordinary skill in the art. There is no disclosure or teaching in any of 
Fujino, Okada, Ise, or anything else in this record, that would have suggested the desirability of 
modifying or combining any portions thereof effectively to anticipate or suggest applicants' 
presently claimed invention. Applicants respectfully request reconsideration and withdrawal of 
this rejection. 

7. Claims 25-27 were rejected under 35 U.S.C. § 103(a) over Fujino in view of 
Okada and Ise as evidenced by Tanaka, Tang, and Thorns, and in further view of Okada '612. 
Claims claims 25-27 depend from claim 2. 

As discussed above, Fujino, Okada, and Ise do not disclose all elements of applicants' 
claims 1 and 2. Okada '612 does not teach or suggest what is missing from Fujino, Okada, and 
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Ise. 

Thus, applicants' claims are not obvious over Fujino, Okada, Ise, and Okada '612. 
Furthermore, Fujino, Okada, Ise, and Okada '612 disclose nothing that would have suggested 
applicants' claimed invention to one of ordinary skill in the art. There is no disclosure or 
teaching in any of Fujino, Okada, Ise, Okada '612, or anything else in this record, that would 
have suggested the desirability of modifying or combining any portions thereof effectively to 
anticipate or suggest applicants' presently claimed invention. Applicants respectfully request 
reconsideration and withdrawal of this rejection. 

Accordingly, all claims are now fully in condition for allowance and a notice to that 
effect is respectfully requested. The PTO is hereby authorized to charge/credit any fee 
deficiencies or overpayments to Deposit Account No. 19-4293. If further amendments would 
place this application in even better condition for issue, the Examiner is invited to call 
applicants' undersigned attorney at the number listed below. 

Respectfully submitted, 
STEPTOE & JOHNSON LLP 

Date: January 3, 201 1 HfaudflL HO £A-h> 

Roger W. Parkhurst 
Reg. No. 25,177 
Houda Morad 
Reg. No. 56,742 

STEPTOE & JOHNSON LLP 
1330 Connecticut Avenue, NW 
Washington, DC 20036 
Tel: 202-429-3000 
Fax: 202-429-3902 
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Abstract4-The novel use of zinc chloride to catalyze the one-pot, three component synthesis of imidazo[l,2-tf pyridines from a range 
of substrates using either conventional heating or microwave irradiation is described. This methodology affords a number of 
imidazo[l ,2-a]pyridmes in reasonable yields and short reaction times without any significant optimization of the reaction conditions 
© 2007 Elsevier Ltd. All rights reserved. 



Imidazopl,2-a]pyridines 1 and the related irnidazo[l,2-a]- 
pyrimidihes 2 (Fig. 1) have received significant atten- 
tion from the pharmaceutical industry owing to their 
interesting biological activities displayed over a broad 
range of therapeutic classes, 1 exhibiting antibacterial, 2 
antifungal, 3 antiviral, 4 and anti-inflammatory 5 proper- 
ties. They have also been shown to be selective cyclin 
dependant kinase inhibitors, 6 GABA, 7 and benzodiaze- 
pine 8 receptor agonists, and bradykinin B 2 receptor 
antagonists. 9 Drug formulations containing imid- 
azo[l,2-a]pyridines currently available on the market 
include ^lpidem 3 (anxiolytic), Zolpidem 4 (hypnotic), 
and zolirhidine 5 (antiulcer). 1 



there 



While 
imidazofl 



CP 



are a number of synthetic routes to the 
,2-a]pyridine ring system, the most common 
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4RS=F^R 3 =:R 4 hCH 3 



Figure 1. 



Keywords: Multicomponent reaction; Imidazo[l,2-<i]pyridmes; Zinc 
chloride; Monrmorillonite K10. 
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approach involves the coupling of 2-aminopyridines 
with a-halocarbonyl compounds. 1 However, this 
approach does not readily lend itself to a diversity 
oriented synthesis. 

A more versatile approach uses a three component 
coupling (3CC) involving the condensation of alde- 
hydes, 2-aminopyridine, and isocyanides (Scheme l). 10 
This robust approach allows for the preparation of a 
diverse range of products and suited our requirements 
in the continuation of a synthetic program aimed at 
kinase inhibitors. 

The 3CC reaction is carried out in the presence of an 
acid catalyst, usually scandium(III) triflate, 11 although 
there have been reports describing the use of ammonium 
chloride, 12 acetic acid, 10a perchloric acid, l0e or Montmo- 
rillonite clay K10 13 to catalyze the reaction. The use of 
solid supports with a range of acid catalysts in the 
3CC reaction has also been described, including the 
use of excess immobilized glyoxylic acid, 14 toluenesulf- 
onic acid 15 (using an isonitrile resin), and catalytic 
scandium triflate (using resin bound aldehydes). l0d 
Reactions were typically carried out at room tempera- 
ture (for reactions catalyzed by scandium triflate, acetic 
acid, toluenesulfonic acid or perchloric acid) or using 



or— och 



catalyst 



Scheme 1. 
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